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Description 

The invention relates to medical guidewires, 
e.g., for navigation of narrow passages of a body. A 
physician introduces the distal end of the guidewire 
into the body, e.g., via a puncture opening, and, 
observing the progress of the guidewire via radio- 
scope, attempts to manipulate the flexible tip of the 
guidewire, e.g., by rotation of the proximal end of 
the guidewire outside the body, to enter desired 
passageways and follows their convolutions to a 
treatment site. A catheter or other medical device 
may then be advanced over the guidewire to the 
site. 

The U.S. Patent 3,749,086 shows a guidewire 
with an elongated helically wound spring body hav- 
ing a tip portion of relatively greater flexibility. The 
guidewire has a core with a distal end portion 
disposed in the dip region and spaced proximally 
from a round tip element defining a distal end of 
the guidewire. A coil is joined to the body portion 
of the core, and the safety wire is secured to the 
core and joined to the round tip. The increased 
flexibility at the distal end makes it easier to follow 
the desired passages in the body. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a 
guidewire which not only has a greater flexibility as 
at the distal tip region but also reliably transmits 
torque to the distal tip of the guidewire and still has 
a high degree of flexibility. 

This object is achieved by the features: 
the core has a body portions of a first diameter, a 
distal portion of a relatively smaller diameter, and a 
generally flat distal end portion; the first coil termi- 
nates proximal of the end portion of the core; the 
guidewire has a relatively more flexible second coil 
having a proximal end joined to said first coil and 
has a distal end joined to the round tip element; 
said safety wire has a generally flat distal end 
portion within said second coil; and a transition wire 
having a generally flat distal end portion is dis- 
posed to terminate within said second coil overlap- 
ping the distal end of the flat portion of the core 
and the proximal end of the flat portion of the 
safety wire. 

Preferred embodiments of this aspect of the 
invention have one or more of the following fea- 
tures. The generally flat distal end portions of the 
core, safety wire and transition wire are of pre- 
determined axial extent, and the generally flat distal 
end portion of the transition wire is disposed to 
span a gap between the proximal end of the safety 
wire end portion and the distal end of the core end 
portion. At least on of the safety wire and the 
transition wire is a flat ribbon wire. At least one of 



the safety wire, the transition wire, the second coil 
and the round tip element are of radioopaque ma- 
terial, e.g., comprising platinum. The first coil in a 
first region preceding the second coil has a first 

5 outer diameter and in a second region distal to the 
first region the first coil has a second, relatively 
smaller outer diameter, and the second coil, in a 
proximal region adjacent the first coil, has an outer 
diameter substantially equal to the first outer diam- 

10 eter of the first coil and an inner diameter substan- 
tially equal to the second outer diameter of the first 
coil, and the proximal region of the second coil is 
disposed about the second, smaller diameter re- 
gion of the first coil. Preferably the diameter of the 

15 first coil in the first region is substantially uniform, 
and the diameter of the first coil in the second 
region is substantially uniform, and the first region 
lies immediately adjacent the second region. Also, 
the relatively smaller second diameter of the sec- 

20 ond region of the first coil is formed by removal of 
coil wire material from the exterior of the coil, 
preferably by grinding. The first coil and the sec- 
ond coil are joined in the proximal region of the 
second coil. Adjacent windings of the first coil in 

25 the region proximal of joining to the second coil are 
relatively more spaced than adjacent windings of 
other, more proximal regions of the first coil. The 
first coil terminates distal of the proximal end of the 
core and the guidewire further comprises a sleeve 

30 of polymeric material, preferably poly- 
tetrafluorethylene (PTFE), disposed about the core. 
The sleeve terminates distally adjacent the proxi- 
mal end of the first coil and the outer diameter of 
the first coil adjacent the sleeve is equal to or 

35 greater than the outer diameter of the adjacent 
sleeve. 

According to another aspect of the invention, a 
medical guidewire comprises, in sequence, a first 
coil and a relatively more flexible second coil, the 

40 first coil in a first region preceding the second coil 
having a first outer diameter and in a second 
region distal the first region the first coil having a 
second, relatively smaller outer diameter, and the 
second coil, in a proximal region adjacent the first 

45 coil, having an outer diameter substantially equal to 
the first outer diameter of the first coil and an inner 
diameter substantially equal to the second outer 
diameter of the first coil, and the proximal region of 
the second coil is disposed about the second, 

so smaller diameter region of the first coil. 

In preferred embodiments of this aspect of the 
invention, the diameter of the first coil in the first 
region is substantially uniform, and the diameter of 
the first coil in the second region is substantially 

55 uniform, and the first region lies immediately adja- 
cent the second region; and the relatively smaller 
second diameter of the second region of the first 
coil is formed by removal of coil wire material from 
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the exterior of the coil, .g., by grinding. 

Further preferred embodiments of this aspect 
of the invention may include one or more of the 
following features. The first coil is formed of round 
wire, and the second coil may be as well. The 
difference between the first outer diameter and the 
second outer diameter is less than or equal to one- 
half the diameter of the round wire. The first and 
second coil are joined in the proximal region of the 
second coil. Adjacent windings of the first coil in 
the region proximal of joining to the second coil are 
relatively more spaced than adjacent windings of 
other more proximal regions of the first coil. The 
first coil and/or the second coil have outer portions 
of tapering diameter. 

Attributes sought by physicians employing 
guidewires include high torque response of the 
distal tip within the body to rotation of the portion 
outside the body; stiffness over much of the length 
for transmission of axial pressure; a flexible tip to 
facilitate manipulation into side branches and 
through convuiuted passages and also to avoid 
patient trauma; and also a radioopaque tip region 
for clear viewing. The guidewire of the invention 
features these attributes and further provides a 
relatively smooth transition from the relative stiff 
proximal portion of the guidewire to the flexible 
distal tip. 

These and other features and advantages of 
the invention will be apparent from the following 
description of a presently preferred embodiment, 
and from the claims. 

PREFERRED EMBODIMENT 

We first briefly describe the drawings. 
Fig. 1 is a side view partially in section of a 
medical guidewire of the invention; 
Fig. 2 is a top plan view of the core and sleeve 
of the guidewire of Fig. 1; 
Fig. 3 is a perspective view partially in section 
of the distal tip region of the guidewire of Fig. 1 ; 
Fig. 4 is a side section view of the coil-to-coil 
joint; and 

Fig. 5 is a somewhat diagrammatic representa- 
tion of the guidewire flexed to show the smooth 
transition of flexibility. 
Referring to Figs. 1 and 2, a guidewire 10 of 
the invention has an elongated core 12, a first coil 
14 joined at its proximal end 16 to the core, and a 
second coil 18 joined to the distal end of the first 
coil at 20 and extending distally to a distal round 
end tip element 22, e.g., a weldment. 

Referring to Fig. 3, disposed within the distal 
portion of the first coil and extending along within 
the second coil, along the distal portion of the core, 
are safety wire 24 and transition wire 26, e.g., 
platinum wire, having a diameter of 0,076 mm 



(0.003 inch), or a cross section of 0,051 mm (.002 
inch) by 0,127mm (.005 inch). The safety and 
transition wires terminate distally in generally flat 
end portions 28, 30, respectively, e.g., about 10 

5 mm long by 0,127 mm (0.005 inch) wide by 0,03 
mm (0.0012 inch) thick, formed by flattening the 
ends of the wires. The distal end of the safety wire 
24 extends and is joined, e.g., by soldering (or 
brazing, spot welding, bonding or T.I.G. (tungsten 

10 inert gas) welding), to the distal round end tip 
element 22. The transition wire 26 terminates dis- 
tally within the second coil, spaced about 7 mm 
from tip element 22. In the preferred embodiment, 
the transition wire 26 and safety wire 24 are formed 

75 of a single wire, and may be joined proximally at 
loop 25 (Fig. 3). Both wires are attached to the 
core at the loop, about 6 inches from the distal tip, 
e.g., by soldering or the like. 

The core 12, e.g., about 143 cms long, is 

20 formed, e.g., of stainless steel and has a body 
portion 32, e.g., 0,51 mm (0.020 inch) diameter, 
and a tip portion 34, e.g., 0,076 mm (0.003 inch) 
diameter and 8.0 cm long, with a smoothly tapering 
portion 36, e.g., about 5.5 cm long, therebetween. 

25 The body 32 of the core forms generally the body 
of the guidewire, while the tapering and tip portions 
36, 34, in combination with the other components 
described define a distal tip region of relatively 
greater flexibility, the guidewire smoothly becoming 

30 more flexible in the direction of the tip. The tip 
portion 34 of the core terminates distally in a flat 
distal end 38, e.g. about 10 mm long by 0,127 mm 
(0.005 inch) wide by 0,03 mm (0.0012 inch) thick, 
formed by flattening the end of the core wire. The 

35 core extends distally within the second coil and 
terminates (Fig. 3) at a position spaced, e.g., about 
10 mm from tip element 22. 

As shown, the core wire is positioned to leave 
a gap 40 between the end portions 28, 38 of the 

40 safety wire 24 and the core 12, and the end portion 
30 of the transition wire is disposed to bridge the 
gap. The result is a smooth transition of flexibility 
to the tip, as described more fully below with 
reference to Fig. 5. 

45 Disposed about the proximal portion of the 

body of the core is a sleeve 42, e.g., poly- 
tetrafluorethylene (PTFE) heat shrunk tightly about 
the core 12. Typically, prior to heat shrinking, the 
sleeve has a 1,52 mm (0.060 inch) outer diameter 

so and 0,076 mm (0.003 inch) wall. The sleeve is 
diposed in position about the core and heated to 
480 a C (800 'F), e.g., with a hot air blower or in an 
oven or by other suitable means, to shrink the 
sleeve to engage tightly about the core. 

55 The first coil 14, e.g., made from stainless steel 
wire having a diameter of 0,178 mm (0.007 inch) 
formed into a pre-tension coil, has a proximal por- 
tion 44 with an outer diameter of about 0,88 mm 
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(0.035 inch) and tapers in. tie region 46, corre- 
sponding generally to the tapering portion 36 of the 
core 12, to a distal portion 48 having an outer 
diameter of 0,635 mm (0.025 inch). The coil 14 is 
joined to the core 12, e.g., by soldering or the like, 5 
at 16, adjacent the distal end of the sleeve 42. (The 
outer diameter of the sleeve is equal to or prefer- 
ably less than the outer diameter of the coil, as 
shown.) 

The second coil 18 is formed of a radioopaque w 
material, e.g., platinum, for enhanced visibility with- 
in the body via radioscope. The coil 18 is a 0,076 
mm (0.003 inch) diameter wire formed into a coil 
having an outer diameter at its proximal end (re- 
gion 20) corresponding to the outer diameter of the 75 
adjacent end of first coil 14, e.g., 0,635 mm (0.025 
inch), and a consequent inner diameter of 0,483 
mm (0.019 inch). The second coil tapers (region 
21) to a flexible proximal portion 19 about 30 mm 
long with an outer diameter of about 0,457 mm 20 
(0.018 inch). 

Referring to Fig. 4, the first coil 14 and second 
coil 18 are joined by removing wire material from 
the outer diameter of the first coil, e.g., by grinding, 
to a depth substantially equal to the diameter or 25 
thickness of the wire forming the second coil. Pref- 
erably, the wires of the first and second coils are 
sized so no more than one half of the diameter of 
the first coil must be removed. As a result, removal 
of material from the exterior of the first coil pro- 30 
vides a smooth flat surface for joining of the sec- 
ond coil and the windings of the first coil remain 
engaged under pretension. (Removal of more than 
one-half of the diameter will result in a soft, loose 
coil.) The proximal end of the second coil is dis- 35 
posed over the distal end 49 of the first coil in the 
region 20 and the two are joined, e.g., by solder 46 
or the like. To further enhance the smoothness of 
the transition from the relatively stiff first coil 14 to 
the more flexible second coil 18 adjacent windings 40 
51 of the first coil (region 53), proximal of the joint 
(region 20), are tweeked, i.e., spaced apart, to 
relieve the pretension set in forming and the win- 
dings are permanently deformed in the spaced 
condition, rendering the first coil relatively more 45 
flexible in the region approaching the joint and the 
considerably more flexible second coil. 

The combination of structural features de- 
scribed above, including, without limitation, the ma- 
terials and the relationships of dimension and con- 50 
struction, results in a guidewire that provides a high 
degree of torque, i.e., approaching 1-to-1, between 
rotation of the proximal end and response of the 
distal tip, and further results in a guidewire having 
relatively smooth and gradual transition from the 55 
guidewire body to the relatively more flexible distal 
tip. Referring to Fig. 5, the guidewire 10 of the 
invention increased in flexibility in the distal tip 



region toward the tip. 

Other embodiments are within the following 
claims. For exampl , referring to Fig. 4, th safety 
wire 24' and transition wire 26' may be one or a 
pair of flat ribbon wires. The safety and transition 
wires may be severed at 25 to lie side-by-side 
prior to being secured to the core. 

Claims 

1. A medical guidewire (10) having an elongated 
body that has a degree of flexibility and a 
distal tip region of relatively greater flexibility, 
said guidewire comprising 

a core (12) having a distal end portion, said 
end portion disposed in said tip region and 
spaced proximally from a round tip element 
(22) that defines a distal end of said guidewire, 
a first coil (14) joined to the body portion of 
said core and extending along said core to a 
termination point in said distal tip region, and 
a safety wire (24) secured to said core joined 
to said round tip element, 
characterized in 

that the core has a body portion (32) of a first 
diameter, a distal portion (34) of a relatively 
smaller diameter, and a generally flat distal 
end portion (38); 

the first coil (14) terminates proximal of the 
end portion of the core; 

the guidewire has a relatively more flexible 
second coil (18) having a proximal end joined 
to said first 

coil (14) and has a distal end joined (20) to the 
round tip element; 

said safety wire (24) has a generally flat distal 
end portion (28) within said second coil; and 
a transition wire secured to said core and (26) 
having a generally flat distal end portion (30) is 
disposed to terminate within said second coil, 
said flat distal end portion overlapping the dis- 
tal end of the flat portion (30) of the core (12) 
and the proximal end of the flat portion (28) of 
the safety wire (24). 

2. The medical guidewire of claim 1 wherein the 
generally flat distal end portions of the core, 
safety wire and transition wire are of predeter- 
mined axial extent, and the generally flat distal 
end portion (30) of said transition wire is dis- 
posed to span a gap (40) between a proximal 
end of the safety wire (24) generally flat distal 
end portion and a distal end of the core (12) 
generally flat distal end portion. 

3. The medical guidewire of claim 1 wherein at 
least one of said safety wire and said transition 
wire is a flat ribbon wire. 
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4. The medical guidewire of claim 1 wherein at 
least one of said safety wire, said transition 
wire, said second coil and said round tip ele- 
ment are of radioopaque material. 

5. The medical guidewire of claim 1 wherein said 
radioopaque material comprises platinum. 

6. The medical guidewire of claim 1 wherein said 
first coil (14) in a first region (53) preceding 
said second coil has a first outer diameter and 
in a second region (49) distal said first region 
said first coil has a second relatively smaller 
outer diameter, and 

said second coil (18), in a proximal region 
adjacent said first coil, has an outer diameter 
substantially equal to the first outer diameter of 
said first coil and an inner diameter substan- 
tially equal to the second outer diameter of 
said first coil, and the proximal region of said 
second coil is disposed about the second, 
smaller diameter region of said first coil. 

7. The medical guidewire of claim 6 wherein the 
diameter of said first coil (14) in said first 
region is substantially uniform, and the diam- 
eter of said first coil in said second region is 
substantially uniform, and said first region lies 
immediately adjacent said second region. 

8. The medical guidewire of claim 6 wherein the 
relatively smaller second diameter of the sec- 
ond region of said first coil is formed by re- 
moval of coil wire material from the exterior of 
said coil. 

9. The medical guidewire of claim 6 wherein said 
first coil and said second coil are joined (20) in 
the proximal region of said second coil. 

10. The medical guidewire of claim 1 or 6 wherein 
adjacent windings of said first coil (14) in the 
region proximal of joining to said second coil 
(18) are relatively more spaced than adjacent 
windings of other, more proximal regions of 
said first coil. 

11. The medical guidewire of claim 1 wherein said 
first coil terminates distal (16) of a proximal 
end of said core and said guidewire further 
comprises a sleeve (42) of polymeric material 
disposed about said core. 

12. The medical guidewire of claim 11 wherein the 
material of said sleeve is polytetrafluorethylene 
(PTFE). 



13. The medical guidewire of claim 11 wherein the 
sleeve (42) terminates distally adjacent a proxi- 
mal end (16) of said first coil (14) and the outer 
diameter of said first coil adjacent said sleeve 

5 is equal to or greater than the outer diameter 

of the adjacent sleeve. 

14. The medical guidewire of claim 1 comprising, 
in sequence, a first coil (14) and a relatively 

w more flexible second coil (18), 

said first coil in a first region (53) preced- 
ing said second coil having a first outer diam- 
eter and in a second region (49) distal said first 
region said first coil having a second, relatively 

75 smaller outer diameter, and 

said second coil, in a proximal region (49) 
adjacent said first coil, having an outer diam- 
eter substantially equal to the first outer diam- 
eter of said first coil and an inner diameter 

20 substantially equal to the second outer diam- 

eter of said first coil, and the proximal region 
of said second coil is disposed about the sec- 
ond, smaller diameter region of said first coil. 

25 15. The medical guidewire of claim 14 wherein the 
diameter of said first coil (14) in said first 
region (53) is substantially uniform, and the 
diameter of said first coil in said second region 
(49) is substantially uniform, and said first re- 

30 gion lies immediately adjacent said second 

region. 

16. The medical guidewire of claim 14 wherein the 
relatively smaller second diameter of the sec- 

35 ond region of said first coil is formed by re- 

moval of coil wire material from the exterior of 
said coil. 

17. The medical guidewire of claim 14 wherein 

«o said first coil (14) being formed of round 

wire, said first coil in a first region preceding 
said second coil (18) having a substantially 
uniform first outer diameter and in a second 
region distal said first region said first coil 

45 having a second, relatively smaller, substan- 

tially uniform outer diameter formed by re- 
moval of coil wire material from the exterior of 
said coil, said first region lying immediately 
adjacent said second region, the difference 

so between said first outer diameter and said sec- 

ond outer diameter being less than or equal to 
one-half the diameter of said round wire, and 

said second coil, (18) in a proximal region 
adjacent said first coil, having an outer diam- 

55 eter substantially equal to the first outer diam- 

eter of said first coil (14) and an inner diameter 
substantially equal to the second outer diam- 
eter of said first coil, and the proximal region 
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of said second coil being disposed about the 
second, smaller diameter region of said first 
coil. 

18. The medical guidewire of claim 17 wherein the 
wire of said second coil is round. 

19. The medical guidewire of claim 14 or 17 
wherein said first coil and said second coil are 
joined (20) in the proximal region of said sec- 
ond coil. 

20. The medical guidewire of claim 14 or 17 
wherein adjacent windings of said first coil (14) 
in the region proximal of joining to said second 
coil (18) are relatively more spaced than adja- 
cent windings of other, more proximal regions 
of said first coil. 

21. The medical guidewire of claim 1, 6, 14 or 17 
wherein said first coil (14) has an outer portion 
of tapering diameter. 

22. The medical guidewire of claim 1, 6, 14 or 17 
wherein said second coil (18) has an outer 
portion of tapering diameter. 

Patentansprtiche 

1. Medizinischer FGhrungsdraht (10) mit einem 
langgestreckten Korper, der einen Grad von 
Flexibility aufweist und einer entfernten Spit- 
zenregion verhaltnismaBig groBerer Flexibilitat, 
wobei der FGhrungsdraht umfaBt 
einen Kern (12) mit einem fernen Endabschnitt, 
der in einem geringen Abstand von einem ab- 
gerundeten Spitzenelement (22) angeordnet 
ist, das ein femes Ende des FGhrungsdrahtes 
definiert, 

einer ersten Spule (14), die mit dem Korperab- 
schnitt des Kerns verbunden ist und sich ent- 
lang des Kerns bis zu einem Endpunkt in der 
fernen Spitzenregion erstreckt, und 
einem Sicherheitsdraht (24), der an dem mit 
dem abgerundeten Spitzenelement verbunde- 
nen Kern befestigt ist, 
dadurch gekenzeichnet, daB 
der Kern einen Korperabschnitt (32) mit einem 
ersten Durchmesser, einen fernen Abschnitt 
(34) von relativ kleinerem Durchmesser und 
einen im allgemeinen flachen fernen Endab- 
schnitt (38) aufweist; 

die erste Spule (14) nahe dem Endabschnitt 
des Kerns endet; 

der FGhrungsdraht eine relativ flexiblere zweite 
Spule (18) aufweist, die ein nahes Ende hat, 
das mit der ersten Spule (14) verbunden ist, 
und ein femes Ende, das mit dem abgerunde- 



ten Spitzenelement verbunden ist (20); 
wobei der Sicherheitsdraht (24) einen im allge- 
meinen flachen fernen Endabschnitt (28) inner- 
halb der zweiten Spule aufweist, und 

5 daB ein Obergangsdraht (26), der an dem Kern 

befestigt ist und einen im allgemeinen flachen 
fernen Endabschnitt (30) aufweist, so angeord- 
net ist, daB er innerhalb der zweiten Spule 
endet, wobei der flache feme Endabschnitt das 

10 feme Ende des flachen Abschnittes (30) des 

Kerns (12) und das nahe Ende des flachen 
Abschnittes (28) des Sicherheitsdrahtes (24) 
Gberfappt. 

75 2. Medizinischer Fuhrungsdraht nach Anspruch 1, 
wobei die im allgemeinen flachen fernen End- 
abschnitte des Kerns, des Sicherheitsdrahtes 
und des Ubergangsdrahtes von vorbestimmter 
axialer Ausdehnung sind, und der im allgemei- 

20 nen flache feme Endabschnitt (30) des Uber- 

gangsdrahtes so angeordnet ist, daB er einen 
Spalt (40) zwischen dem nahen Ende des im 
allgemeinen flachen fernen Endabschnittes des 
Sicherheitsdrahtes (24) und ein femes Ende 

25 des im allgemeinen flachen fernen Endab- 

schnittes des Kerns (12) Uberspannt. 

3. Medizinischer Fuhrungsdraht nach Anspruch 1, 
wobei der Sicherheitsdraht und/oder der Ober- 

30 gangsdraht ein flacher Banddraht ist. 

4. Medizinischer Fuhrungsdraht nach Anspruch 1, 
wobei wenigstens eines der Elemente Sicher- 
heitsdraht, Obergangsdraht, zweite Spule und 

35 abgerundetes Spitzenelement aus strahlenund- 

urchlassigem Material ist. 

5. Medizinischer Fuhrungsdraht nach Anspruch 1, 
wobei das strahlungsundurchlassige Material 

40 Platin enthalt. 

6. Medizinischer FGhrungsdraht nach Anspruch 1, 
wobei die erste Spule (14) in einem ersten 
Bereich (53) vor der zweiten Spule einen er- 

45 sten auBeren Durchmesser und in einem zwei- 

ten Bereich (49) entfernt von dem ersten Be- 
reich einen zweiten relativ kleineren auBeren 
Durchmesser aufweist, und daB die zweite 
Spule (18), in einem nahen Bereich benachbart 

50 der ersten Spule, einen auBeren Durchmesser 

aufweist, der im wesentlichen gleich dem er- 
sten AuBendurchmesser der ersten Spule ist, 
und einen inneren Durchmesser, der im we- 
sentlichen gleich dem zweiten AuBendurch- 

55 messer der ersten Spule ist, und daB der Nah- 

bereich der zweiten Spule Gber dem zweiten 
Bereich Kleineren Durchmessers der ersten 
Spule angeordnet ist. 
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7. Medizinischer FUhrungsdraht nach Anspruch 6, 
wobei der Durchmesser der ersten Spule (14) 
in d m ersten Bereich im wesentlichen gleich- 
fSrmig ist, und der Durchmesser der ersten 
Spule in dem zweiten Bereich im wesentlichen 
gleichformig ist, und der erste Bereich unmit- 
telbar benachbart dem zweiten Bereich liegt. 

8. Medizinischer FUhrungsdraht nach Anspruch 6, 
wobei der relativ kleinere zweite Durchmesser 
des zweiten Bereichs der ersten Spule gebildet 
wird durch Entfernung von Spule ndrahtmaterial 
von dem AuBeren der Spule. 

9. Medizinischer FUhrungsdraht nach Anspruch 6, 
wobei die erste Spule und die zweite Spule im 
Nahbereich der zweiten Spule verbunden sind 
(20). 

10. Medizinischer FUhrungsdraht nach Anspruch 1 
Oder 6, wobei benachbarte Windungen der er- 
sten Spule (14) in dem Bereich nahe der Ver- 
bindung mit der zweiten Spule (18) relativ gro- 
Beren Abstand haben als benachbarte Windun- 
gen anderer, naherer Bereiche der ersten Spu- 
le. 

11. Medizinischer Fuhrungsdraht nach Anspruch 1, 
wobei die erste Spule fern von einem nahen 
Ende des Kerns endet und der FUhrungsdraht 
ferner eine HUlle (42) aus Polymermaterial ent- 
halt, die uber dem Kern angeordnet ist. 



sten SuBeren Durchmesser und in einem zwei- 
ten Bereich (49) entfernt von dem ersten Be- 
reich einen zweiten, relativ kleineren auBeren 
Durchmesser hat, und wobei die zweite Spule, 
in einem fernen Bereich (49) benachbart der 
ersten Spule, einen SuBeren Durchmesser hat, 
der im wesentlichen gleich dem ersten auBe- 
ren Durchmesser der ersten Spule ist, und 



einen inneren Durchmesser, der im wesentli- 
chen gleich dem zweiten auBeren Durchmes- 
ser der ersten Spule ist, und der feme Bereich 
der zweiten Spule uber dem zweiten Bereich 
5 kleineren Durchmessers der ersten Spule an- 

geordnet ist. 

15. Medizinischer FUhrungsdraht nach Anspruch 
14, wobei der Durchmesser der ersten Spule 

w (14) in dem ersten Bereich (53) im wesentli- 

chen gleichformig ist, und der Durchmesser 
der ersten Spule in dem zweiten Bereich (49) 
im wesentlichen gleichformig ist, und der erste 
Bereich unmittelbar benachbart zu dem zwei- 

15 ten Bereich liegt. 

16. Medizinischer FUhrungsdraht nach Anspruch 
14, wobei der relativ kleinere zweite Durch- 
messer des zweiten Bereiches der ersten Spu- 

20 le gebildet ist durch Entfernung von Spulen- 

drahtmaterial von dem AuBeren der Spule. 

17. Medizinischer FUhrungsdraht nach Anspruch 
14, wobei die erste Spule (14) aus rundem 

25 Draht gebildet ist, wobei die erste Spule in 

einem ersten Bereich vor der zweiten Spule 
(18) einen im wesentlichen gleichformigen er- 
sten auBeren Durchmesser und in einem zwei- 
ten Bereich, entfernt von dem ersten Bereich, 
30 einen zweiten relativ kleineren, im wesentli- 

chen gleichformigen auBeren Durchmesser 
aufweist, gebildet durch Entfernung von Spu- 
lendrahtmaterial vom AuBeren der Spule, wo- 
bei der erste Bereich unmittelbar benachbart 
dem zweiten Bereich liegt, und die Differenz 
zwischen dem ersten auBeren Durchmesser 
und dem zweiten auBeren Durchmesser kleiner 
oder gleich der Halfte des Durchmessers des 
runden Drahtes ist, und die zweite Spule (18) 
in einem entfernten Bereich benachbart der 
ersten Spule einen auBeren Durchmesser auf- 
weist, der im wesentlichen gleich dem ersten 
auBeren Durchmesser der ersten Spule (14) 
ist, und einen inneren Durchmesser, der im 
wesentlichen gleich dem zweiten auBeren 
Durchmesser der ersten Spule ist, wobei der 
Nahbereich der zweiten Spule Uber dem zwei- 
ten Bereich kleineren Durchmessers der ersten 
Spule angeordnet ist. 

18. Medizinischer Fuhrungsdraht nach Anspruch 
17, wobei der Draht der zweiten Spule rund ist. 

19. Medizinischer Fuhrungsdraht nach Anspruch 
55 14 oder 17, wobei die erste Spule und die 

zweite Spule in dem Nahbereich der zweiten 
Spule miteinander verbunden sind (20). 



12. Medizinischer Fuhrungsdraht nach Anspruch 
11, wobei das Material der HUlle Polytetrafluor- 35 
athylen (PTFE) ist. 

13. Medizinischer FUhrungsdraht nach Anspruch 
11, wobei die HUlle (42) fern benachbart einem 
nahen Ende (16) der ersten Spule (14) endet 40 
und der auBere Durchmesser der ersten Spule 
benachbart der HUlle gleich oder grofler als 
der auBere Durchmesser der benachbarten 
HUlle ist. 

45 

14. Medizinischer FUhrungsdraht nach Anspruch 1, 
enthaltend aufeinanderfolgend eine erste Spule 
(14) und eine relativ flexiblere zweite Spule 
(18), wobei die erste Spule in einem ersten 
Bereich (53) vor der zweiten Spule einen er- 50 
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20. Medizinischer FQhrungsdraht nach Anspruch 
14 Oder 17, wobei benachbarte Windungen der 
ersten Spule (14) in dem Bereich nahe der 
Verbindung mit der zweiten Spule (18) relativ 
grofieren Abstand haben als benachbarte Win- 
dungen anderer naherer Bereiche der ersten 
Spule. 

21. Medizinischer FQhrungsdraht nach Anspruch 1, 
6, 14 oder 17, wobei die erste Spule (14) einen 
SuBeren Abschnitt mit konisch zulaufendem 
Durchmesser hat. 

22. Medizinischer FQhrungsdraht nach Anspruch 1, 
6, 14 oder 17, wobei die zweite Spule (18) 
einen auBeren Abschnitt mit konisch zulaufen- 
dem Durchmesser hat 

Revendlcations 

1. Cable medical de guidage (10) comportant un 
corps allonge* qui a un certain degre* de sou- 
plesse et une zone formaht extr£mit£ distale 
de souplesse relativement plus grande, ledit 
cable de guidage comportant 

un noyau (12) ayant une partie d'extremite 
distale, ladite partie d'extremite etant agencee 
dans ladite zone d'extremite* et etant ecartee 
dans la direction proximate & partir d'un eie- 
ment (22) formant bout arrondi qui definit I'ex- 
tremite* distale dudit cable de guidage, 

un premier enroulement (14) relie* & la 
partie formant corps dudit noyau et s'6tendant 
le long dudit noyau jusqu'& un point d'arr§t 
situe* dans ladite zone d'extremite* distale, et 

un fil de securite (24) fixe audit noyau, 
relie* audit element formant bout arrondi, 

caracterise en ce que 

le noyau a une partie (32) formant corps 
ayant un premier diametre, une partie distale 
(34) ayant un diametre relativement plus petit, 
et une partie (38) formant extr^mite* distale de 
maniere generale plate, 

le premier enroulement (14) se termine h 
proximite* de la partie d'extremite du noyau, 

le cable de guidage a un second enroule- 
ment (18) relativement plus souple ayant une 
extr^mite* proximale relive audit premier enrou- 
lement (14) et une extnSmite distale reliee (en 
20) & I'elgment formant bout arrondi, 

ledit fil de securite* (24) a une partie (28) 
formant extr^mite* distale de maniere geneVale 
plate situ£e & I'inteVieur dudit second enroule- 
ment, et 

un fil de transition (26) fixe* audit noyau et 
ayant une partie (30) formant extrSmite* distale 
de maniere generale plate et agencee pour se 
terminer & I'inteVieur dudit second enroule- 



ment, ladite partie formant extr^mite distale 
plate recouvrant Textr^mite distale de la partie 
plate (38) du noyau (12) et l*extr£mite* proxima- 
le de la partie plate (28) du fil de securite* (24). 

5 

2. Cable de guidage medical selon la revendica- 
tion 1 , dans lequel les parties formant extr£mi- 
te* distale de maniere generale plate du noyau, 
le fil de securite* et le fil de transition ont une 

w amplitude axiale predetermined, et la partie 

(30) formant extr£mit£ distale de maniere ge- 
nerale plate dudit fil de transition est agencee 
pour franchir un espace (40) situe entre I'extre- 
mite proximale de la partie formant extremite 

75 distale de maniere generale plate du fil de 

securite (24) et une extern ite distale de la 
partie formant extremite distale de maniere 
generalement plate du noyau (12). 

20 3. Cable medical de guidage selon la revendica- 
tion 1, dans lequel au moins un parmi ledit fil 
de securite et ledit fil de transition est un fil 
formant ruban plat. 

25 4. Cable medical de guidage selon la revendica- 
tion 1, dans lequel au moins un parmi ledit fil 
de securite, ledit fil de transition, ledit second 
enroulement et ledit element arrondi sont 
constitues de materiaux opaques & la radiogra- 

30 phie. 

5. Cable medical de guidage selon la revendica- 
tion 1, dans lequel ledit materiau opaque h la 
radiographic est constitue de platine. 

35 

6. Cable medical de guidage selon la revendica- 
tion 1, dans lequel ledit premier enroulement 
(14) dans une premiere zone (53) precedant 
ledit second enroulement a un premier diame- 

40 tre exterieur et, dans une seconde zone (49) 

distale de ladite premiere zone, ledit premier 
enroulement a un second diametre exterieur 
relativement plus petit, et 

ledit second enroulement (18), dans une 

45 zone proximale adjacente audit premier enrou- 

lement a un diametre exterieur k peu pres egal 
au premier diametre exterieur dudit premier 
enroulement et un diametre interieur h peu 
pres egal au second diametre exterieur dudit 

so premier enroulement, et la zone proximale du- 

dit second enroulement est agencee autour de 
la seconde zone & diametre plus petit dudit 
premier enroulement. 

55 7. Cable de guidage selon la revendication 6, 
dans lequel le diametre dudit premier enroule- 
ment (14) dans ladite premiere zone est prati- 
quement uniforme et le diametre dudit premier 
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enroulement dans ladite seconde zone est pra- 
tiquement uniforme, et ladite premiere zone se 
trouve imm^diatement adjacente a ladite se- 
conde zone. 

8. Cable medical de guidage selon la revendica- 
tion 6, dans lequel le second diametre relative- 
ment plus petit de la seconde zone dudit pre- 
mier enroulement est forme en supprimant du 
materiau du fil d'enroulement a partir de I'exte- 
rieur dudit enroulement. 

9. Cable medical de guidage selon la revendica- 
tion 6, dans iequel ledit premier enroulement 
et ledit second enroulement sont relics (en 20) 
dans la zone proximale dudit second enroule- 
ment. 

10. Cable medical de guidage selon la revendica- 
tion 1 ou 6, dans lequel les enroulements 
adjacents dudit premier enroulement (14) si- 
tues dans la zone proximale de liaison avec 
ledit second enroulement (18) sont relative- 
ment plus espac£s que les enroulements adja- 
cents d'autres zones plus proximales dudit 
premier enroulement. 

11. Cable medical de guidage selon la revendica- 
tion 1, dans lequel ledit premier enroulement 
se termine de manure distale (16) par rapport 
a I'extremite proximale dudit noyau et ledit 
cable de guidage comporte en outre un man- 
chon (42) de materiau en polym£re agence 
autour dudit noyau. 

12. Cable medical de guidage selon la revendica- 
tion 1 1 , dans lequel le materiau dudit manchon 
est du polytetrafluoro&hylene (PTFE). 

13. Cable medical de guidage selon la revendica- 
tion 1 , dans laquelle le manchon (42) se termi- 
ne distalement en etant adjacent a I'extremite 
proximale (16) dudit premier enroulement (14) 
et le diametre exterieur dudit premier enroule- 
ment adjacent audit manchon est egal au dia- 
metre exterieur du manchon adjacent ou plus 
grand que ce dernier. 

14. Cable medical de guidage selon la revendica- 
tion 1 comportant, en sequence, un premier 
enroulement (14) et un second enroulement 
(18) relativement plus souple, 

ledit premier enroulement dans une pre- 
miere zone (53) pr£c£dant ledit second enrou- 
lement a un premier diametre exterieur, dans 
une seconde zone (49) distale par rapport a 
ladite premiere zone ledit premier enroulement 
a un second diametre exterieur relativement 



plus petit, et 

ledit second enroulement, dans une zone 
proximale (49) adjacente audit premier enrou- 
lement, a un diametre exterieur a peu pr&s 

5 egal au premier diametre exterieur dudit pre- 

mier enroulement et un diametre interieur a 
peu pr§s egal au second diametre exterieur 
dudit premier enroulement, et la zone proxima- 
le dudit second enroulement est agencee au- 

w tour de la seconde zone de diametre plus petit 

dudit premier enroulement. 

15. Cable medical de guidage selon la revendica- 
tion 14, dans lequel le diametre dudit premier 

75 enroulement (14) dans ladite premiere zone 

(53) est a peu pr&s uniforme, et le diametre 
dudit premier enroulement dans ladite seconde 
zone (49) est a peu pres uniforme, et ladite 
premiere zone se trouve immediatement adja- 

20 cente a ladite seconde zone. 

16. Cable medical de guidage selon la revendica- 
tion 14, dans lequel le second diametre relati- 
vement petit de la seconde zone dudit premier 

25 enroulement est forme par suppression de ma- 

teriau du fil d'enroulement a partir de Texte- 
rieur dudit enroulement. 

17. Cable medical de guidage selon la revendica- 
30 tion 14, dans lequel: 

ledit premier enroulement (14) etant forme 
d'un fil rond, ledit premier enroulement dans 
une premiere zone pr6c6dant ledit second en- 
roulement (1 8) a un premier diametre exterieur 

35 a peu pr&s uniforme et dans une seconde 

zone distale de ladite premiere zone ledit pre- 
mier enroulement a un second diametre exte- 
rieur a peu pres uniforme relativement plus 
petit forme par enlevement de materiau du fil 

40 d'enroulement a partir de Texterieur dudit en- 

roulement, ladite premiere zone etant situee 
immediatement adjacente a ladite seconde 
zone, la difference entre ledit premier diametre 
exterieur et ledit second diametre exterieur 

45 etant plus petite que la moitie du diametre 

dudit fil rond ou egal a cette moitie, et 

ledit second enroulement (18) dans une 
zone proximale adjacente audit premier enrou- 
lement, a un diametre exterieur a peu pres 

50 egal au premier diametre exterieur dudit pre- 

mier enroulement (14) et un diametre interieur 
a peu pres egal au second diametre exterieur 
dudit premier enroulement, et la zone proxima- 
le dudit second enroulement est agencee au- 

55 tour de la seconde zone de diametre plus petit 

dudit premier enroulement. 
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18. Cable medical de guidage selon la revendica- 
tion 17, dans lequel le fil dudit second enroule- 
ment est rond. 

19. Cable medical de guidage selon la revendica- 5 
tion 14 ou 17, dans lequel (edit premier enrou- 
lement et ledit second enroulement sont relies 

(en 20) dans la zone proximale dudit second 
enroulement. 

10 

20. Cable medical de guidage selon la revendica- 
tion 14 ou 17, dans lequel des enroulements 
adjacents dudit premier enroulement (14) dans 
la zone proximale de liaison avec ledit second 
enroulement (18) sont relativement plus 6car- 75 
t6s que les enroulements adjacents d'autres 
zones plus proximales dudit premier enroule- 
ment. 

21. Cable medical de guidage selon la revendica- 20 
tion 1, 6, 14 ou 17, dans lequel ledit premier 
enroulement (14) a une partie exterieure ayant 

un diamfctre diminuant. 

22. Cable medical de guidage selon la revendica- 25 
tion 1, 6, 14 ou 17, dans lequel ledit second 
enroulement (18) a une partie exterieure de 
diam&tre diminuant. 

30 
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